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Silvicultural Control of Pine Blister Rust
Chang Keun Yi
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‘able 1. Damage caused by blister rust(Cronartium
ribicola) on Pinus koraiensis stands in

Korea

Year Infested area No. of infected Rate of

(ha.) trees damage(%)
1973 954.0 392.987 13.70
74 782.0 74,532 3.18
75 1,191.3 665,073 1.82
76 1,994.3 100, 026 1.67
77 2,449.6 98,176 1.34
78 3,048.3 202,335 2.21
79 3,466.0 53,776 0.52
80 3,727.0 38,411 0.34
81 3,645.0 29,510 0.37
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Table 2. Distribution of blister rust on pine stands

by sea level.

. 1974 1980
Damaged Rate of Damaged Rate of

Sea level area damage area damage
1,037ha 2,476.44ha
Under 500m 20 0.09 74.30 0.11
501~700m 70 0.34 169. 22 0.56
701~900m 622.5 1.66 1,160.70 0.66
Over 900m 325.3 1,072.22 1.04
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Table 3. Distribution of blister

rust on pine stands by ages

1974

Ages Damaged area ~ Rate of damage Damaged area 'lgsg'liite—Ef_W
ha % ha %
Under 5 years 112.0 10.19 113.32 4.58
6~10 years 602.3 54.79179.11% 1,285.49 51.91:93.28%
11~15 years 155.3 14.13 911.13 36. 79J
16~20 years 133.7 12.16 137.70 5.56
Over 21 years 96.0 8.73 18.80 0.76
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Table 4. Distribution of blister rust on pine stands

by direction

Direction Infested area TPercentage
2,476. 44ha.
East 91.40 3.69%
Northeast 536- 40 21.66
North 203. 31 8.20
Northwest 497.93 20.11
West 82.70 3.33
Southwest 400.02 16.15
South 193. 80 7.83
Southeast 471.00 19.02
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Table 5. New diseased area of white pine blister
rust in National Forest Stands from 1975

to 1980.

No. of No. of Rate of

Year Infested Ir;ﬁzc(t}f:) Infected damage
stands 2 trees (%)
Total 169 2,476.44 59,612 0. 80
1975 40 610.60 17,927 0.98
76 22 285.50 10,533 1.23
77 30 455.27 13,437 0.98
78 41 623.48 14,172 0.76
79 21 212.23 1,402 0.22
80 15 289. 36 2,141 0.25

Table §. The year of primary symptom occurrence
at pine stem after planted on national
forest stands from 1975 to 1980.

Year of primary No. of Infected Infected Rate of

symptom infested area trees damage
occurred stands (ha.) (No.) (%)
Total 169 2,476.44 59,612 0.80
Until 3yrs 9 113.32 5,467 1.61
A~6yTrs 66 882.39 23,897 0.90
7~9yrs 32 556.33 11.182 0.67
10~12yrs 38 645.90 12,844 0.66
13~15yrs 14 189.00 3,857 0.68
Over 16yrs 10 79.50 2,363 0.99

-- 169



Holdh 22 164 Db Mok #iEE 108K
ol A 2,363A40] vtebytoat 648 Dl bR T B
< RNl A REAEYR =t BER fEkihESd
WAER Aoz Fig= o

SRR T HEC| WA

19774 %] S54ER 2MATS] BEMMNA RS &
PR FEL(BRTHEBEHIA)E FA#AS gl Table
73 Zol Egpal o] QRS IEA BN A 91. 4%
BRI o ABEAA E#HES =2 gl e
€ fHEsle 2 EZRE Jeln gon e REN
9] 82%7F LAkl Al i 40cm LIRe] HRsz e
i} ol fEvele] AUF HEREY PRFEA F
o EHY FERol 7HA wh-TiEE Y 2L ®Fa Ao
2 A£8H . B9 arle ROEmEdE 83.8%7)
20cm LIF2 /pES HFHEZF M= 3 8%

Table 7. Infected position of tree, distance from the
ground level to symptoms and size of

diseased part on infected trees

a. Infected position of trees.

Investigated Main Main and

trees stem branch Branch

No. of infected 303 131 146 26
trees
Ratio(%) 100 43.2  48.2 8.6
91.4

b. Distance from the ground level to symptom on
infected trees.

No. of

. Below 21~ Above
Investigated
{rees 20cm  40cm 4icm
No. of infected 303 93 155 55
trees
Ratio(%) 100 30.7 51.2 18.1
81.9

<. Size of symptom on infected trees.

Investigated Below 21~ Above

trees 20cm  40cm 41cm
No. of infected 303 254 25 24
trees
Ratio(%) 100

83.8 8.3 7.9
e e
92.1
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Table 8. The rate of blister rust damage by th
seed orchards during 3 years.(1973~1975

No. of Infested No. of Rate of

gfcegards infected area Infected damage
stands  (ha.) trees (%)

Total 35 501.57 9,673 0.64

Hongcheon 29  438.27 5, 646 0.43

Pyeongchang 5 51.40 3,840 22.49 64.3¢

Jeongseon 1 7. 40 145 0.65

Yeongwoel 2 4.50 42 0.31

Table 9. The rate of blister rust damage by th
nurseries during 3 years.(1973~1975)

No. of Infested No. of Rate of
Nurseries Infected area Infected damage

stands  (ha.) trees (%)
Total 35 501.57 9,673 0. 64
Hupyeong 7 102.40 5,448  1.77 49.7¢
Yagsu 10 113.11 1,255 0.37
Imgye 12 116.56 1,430 0.41
Chunyang 2 4.50 42 0.31
Namwoen 1 45.00 586 0.43
Muju 3 120.00 912 0.25
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Table 10. Development of blister rust as investigated by the location of seed orchards, nurseries and stands

during 3 years. (1973~1975)

Location Infested area No. of infected Rate of damage
Seed ochards Nurseries Plantation (ha.) trees (%)
Total
4 5 35 501.57 9,673 D.64
Pyeongchang Hupyeong Pyeongchang 41.40 3,643 2.93
Yagsu Samcheog 10.00 197 0.66
Hongcheon Hupyeong, Yagsu Samcheog 164.11 2,863 0.58
Imgye Samcheog 44.00 524 0.40
Imgye Jeongseon 65.16 761 0.39
Namwoen Namwoen 45.00 586 0.43
Muju Muju 120. 00 912 0.25
Jeongseon Imgye Jeongseon 7.40 145 0.65
Yeongwoel Chunyang Bongwha 4.50 42 0.31

Table 11. Effects of eradication of infected trees and alternate host on blister rust infection during 6 years.

(1976~1981)
Location Density of No. of removed trees
(Compartment) alternate host Area (ha.) 76 *77 78 ’79 ’ 80 '81
Pyeongchang-gun,

Bongpyeong-Myeon. Moderate, 23 136 15 10 8 5 4
(Daewha 124) (%) 2.94 0.33 0.22 0.18 0.11  0.09
Pyeongchang-gun,

Doam-Myeon. Abundant, 25 148 98 82 62 45 44
(Daegwanryeong 97) (%) 4.04 2.79 2.40 1.86 1.38 1.36

. : Removed 1~2 bundles of alternate host per year.

v : Removed 12~16 bundles of alternate host per year.
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Fig. 2. Decreasing tendency of blister rust disease on P. koraiensis stands after eradication of infected

trees and alternate host,

Table 12. Reduction density of Pedicularis resupinata after chemical treatment,

Herbicid Conc. No. of tested plants before Reduction density after chemical treatment(%)
erbicides (times) treatment(stocks) 1 month 1 year 2 year 3 year
Paracol 250 55 —100 —65 —46 —13
50 86 —100 —100 —92 —~74
Round-up 100 34 —100 -97 —65 —62
150 33 —100 —100 —91 -9
Control — 38 0 13 26 71
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ble 13. Control effects of blister rust by prunning
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Table 14. Control effects of blister rust on pine stands by eradication.
Year
Location Treatment No. of stocks 77g ) 89 81 gy
{wangreung Exp. For. Pruning 3,275 1 - - - -
Weeding 2,978 1 — — — —
Control 1,733 1 1 1 — —
mge National Forest Pruning 1,284 - — 1 1 —
Weeding 1, 066 5 — — — 1
Control 621 — — — 1 1
B 1/4~1/200 8 BT R PATCR B R tE
Ve al BLAG aRTRGL TGRS IS MrEE
obA 8 ek A R of ol Sk 2Mpl i -fé:m
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ble 15.

Investigation of spore eruption on pine

stems by several variation.

No. of },ruptlon Variation

tested of

trees aecidium of stem
tches-broom & disc-
laration of stem bark 67 2 65
rk swelling 14 1 13
sin eruption 4 1 3
struction of stem bark 12 — 12
iption of yellowish
vaterdrop 12 12 —

Fig.3. Droplets of Pycniospores formed on the

bark of infected tree,
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Table 16. Relative resistance of five needle pinc
species to the blister rust(Cronartium
ribicola) during 3 years after planted on

damaged stands,

. . Pinus P. P.

Pine species koraiensis strobus parviflora
No. of tasted trees 182 217 181
No. of ‘infected trees 15 34 0

15. 67 0

Rate of infected(%) 8.24
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